The antiviral activities of atropine and caffeine were investigated. Atropine inhibited the multiplication of enveloped viruses and caffeine suppressed the growth of polio, influenza, herpes simplex and vaccinia viruses but not Japanese encephalitis virus, Newcastle disease virus and type 2 adenovirus.
i One-step growth experiments were done as follows. The cultures were infected at about Io p.f.u./cell. After the adsorption period, except in poliovirus and adenovirus infections, the infected cultures were treated with isotonic citrate saline (pH 2"5) for 2 to 3 rain to inactivate unadsorbed inoculum virus. To determine at which stage during the course of virus growth atropine has this effect, monolayer cultures of HeLa $3 were infected with HSV, and atropine at 2 mM was added at various times including before or at the time of infection. At 32 h p.i. all cultures were b.arvested and assayed for total virus. When atropine was added not later than 8 h p.i., virus growth was equally inhibited. Addition of the drug at I2 or 14 h p.i. was still effective. Another experiment showed the reversibility of the effect of the drug. HSV-infected HeLa $3 cultures were incubated with 2 raM-atropine until IO h p.i. and then incubated in drugfree medium. The results indicated that after removal of the drug virus growth was restored to nearly the same level as the control cultures.
The time of action of caffeine on virus growth was also investigated with HSV-infected HeLa $3 cultures. When caffeine was added not later than 8 h p.i., virus growth was equally inhibited. The reversibility of the effect of caffeine was also observed. At 8 h p.i. caffeinetreated cultures were changed to drug-free medium for further incubation. After removal of the drug virus growth was restored.
Local anaesthetics such as cocaine exhibit some effect on cellular membranes, e.g. displacement of Ca 2 ÷ ions (Kwant & Seeman, 1969) , increase in the fluidity of acidic phospholipids (Papahadjopoulos et al. I975) and destruction of the intracellular cytoskeleton (Poste et al. I975) . From the similarity in chemical structure of cocaine and atropine, it is not unlikely that atropine could affect the multiplication of enveloped viruses by modifying intracellular membranes.
The methylxanthines including caffeine cause a rise in intracellular cyclic AMP levels through the inhibition of phosphodiesterase activity (Butcher & Sutherland, I962), inhibition of post-replication repair of DNA (Witkin, 1969) and inhibition of transport of nucleosides into the cell (Plagemann & Sheppard, I974). However, it is not possible at present to explain the antiviral effect of caffeine by any of these actions.
